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(54) Frequency multiplexing 

(57) A signal distribution system has 

a transmission means of respectively allocating dif- 
ferent frequencies to a plurality of signals and of 
transmitting the signals by utilizing the allocated fre- 
quencies and 

communication paths for transmitting the plurality 
of signals to be transmitted and 
a plurality of reception means of receiving signals 
to which the corresponding frequencies are allocat- 



ed based on predetermined corresponding relation- 
ships from among the transmitted plurality of sig- 
nals characterized in that 

wherein the corresponding relationships are corre- 
sponding relationships between each of the fre- 
quencies and each of the reception means that 
have been predetermined based on substantial dis- 
tances between the transmission means and each 
of the reception means along the communication 
paths. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a signal distri- 
bution system, transmission device, reception device, 
signal distribution method, transmission method, recep- 
tion method, medium and information assembly which 10 
are, for example, utilized for an entertainment system in 
an airplane, or the like. 

Related Art of the Invention 

[0002] In recent years entertainment services such as 
viewing movies, listening to music, playing games, in- 
flight shopping, telephone calls and contacting flight at- 
tendants are provided through the terminal installed on 
the back of the seat or in the armrest part in an airplane 20 
and the enhancement of the performance of these serv- 
ices is advancing. In order to implement these services 
an SEB (seat electric box) that can be controlled by each 
individual is given to in-flight passengers. In this SEB 
one from among a plurality of video signals and audio 25 
signals sent from a video and audio transmission device 
installed at the front of the cabin of the airplane can be 
selected. 

[0003] This plurality of signals are, respectively, ana- 
log modulated or base band modulated and, after that, 30 
are frequency multiplexed in one coaxial cable so as to 
be transmitted to the SEB of each passenger via an ADB 
(area distribution box). At this time, the boxes are posi- 
tioned in separate places from each other and, there- 
fore, the total cable length from the transmission device 35 
to the SEBs of the passengers sometimes becomes 
from one hundred to several hundreds of feet. 
[0004] In such a system, an optimal signal level must 
be supplied to the SEB of each passenger taking into 
consideration the transmission loss that occurs in the 40 
cable. This is because when the signal level is too low, 
the video signal becomes degraded and noise (snow) 
appears on the screen while, contrarily, when the signal 
level is too high interference is caused in neighboring 
channels. 45 
[0005] Furthermore, since the frequency range trans- 
mitted through a coaxial cable is usually in the range of 
from several tens of MHz to the vicinity 300 MHz, atten- 
tion must be paid to the loss due to high frequency. This 
is because the loss at high frequencies is considerably so 
large in comparison with the case where a lowfrequency 
is used. In addition, when the total cable length is long 
a tilt sometimes appears in the frequency characteris- 
tics. 

[0006] Here, the configuration and operation of an in- ss 
flight entertainment system according to a prior art are 
concretely described in reference to Fig 6. 'Here, Fig 6 
is a configuration diagram of an in-flight entertainment 



system according to a prior art. 
[0007] In Fig 6 video signals and audio signals input- 
ted from a plurality of input sources are supplied to a 
PESC (passenger entertainment service controller) 60. 
The inputted signals are processed in a processing cir- 
cuit 61 in this PESC 60 and so as to be supplied to a 
variable gain amplifier 62. This amplifier 62 has an out- 
put to a coaxial cable and supplies a signal to an ADB 
70. 

[0008] At the ADB 70 the inputted signal is transferred 
to another ADB via a line 71 and, at the same time, is 
sampled in a tap division circuit 72 so as to be supplied 
to a variable equalizer 73. A signal from this variable 
equalizer 73 is supplied to a variable gain amplifier 74. 
The output of the variable gain amplifier 74 is supplied 
to an SEB 80 via a coaxial cable 75. 
[0009] The SEB 80 is provided below a passenger 
seat and includes a tap division circuit 81 wherein this 
circuit 81 divides the signal and transfers the signal to 
another SEB on the cable 82 while, on the other hand, 
samples a signal and gives this signal to the input of a 
variable gain amplifier 83. In addition, the amplifier 83 
supplies the signal to a tuner 84 provided in a passenger 
seat. 

[0010] Here, in ordertoguaranteethe RF level where- 
in the turner 84 is operated under optimal conditions, 
the PESC 60, the ADB 70 and the SEB 80 are provided, 
respectively, with a microprocessor 63, a microproces- 
sor 76 and a microprocessor 85 which monitor the re- 
ception level of the tuner and the output level of the var- 
iable gain amplifier and control the variable equalizer 
73, the variable gain amplifier 62, the variable gain am- 
plifier 74 and the variable gain amplifier 83 so that the 
reception level of the tuner provided in a passenger seat 
becomes optimized (an associated technology is, for ex- 
ample, disclosed in Japanese Patent Laid-Open H5 
(1993)-207321). 

[0011] In the configuration of such an in-flight enter- 
tainment system according to the prior art, however, a 
plurality of variable gain amplifiers and variable equal- 
izers are controlled by using microprocessors and, 
therefore, the configuration and processing in the device 
become complicated and it is difficult to effectively trans- 
mit data. 

[0012] For example, in the control of a variable equal- 
izer, unmodified carrier wave signals of a pair of sepa- 
rate frequencies (usually the highest frequency and the 
lowest frequency) are utilized in the utilized frequency 
range so as to carry out an adjustment of the tilt which 
occurs in a cable based on the reception level difference 
of a tuner. Accordingly, in the case that there is an ab- 
normality in the unmodified carrier wave signals (for ex- 
ample, a fault or degradation in the unmodified carrier 
wave generation circuit), a mistaken equalizer charac- 
teristic is set and, in orderto avoid this, processing tends 
to become complicated. 

[0013] In addition, a conventional modulation system 
utilized in a cable transmission is an analog modulation 
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(for example, vestigial side band modulation, or the like) 
and is not a digital modulation (for example, quadrature 
amplitude modulation, orthe like). In the case of a digital 
modulation system even in the case that the reception 
level of the tuner is low, there is almost no effect given 
to the video quality by combining error corrections and 
it is acceptable as long as the reception level is within 
the range of the reception limit while in the case of an- 
alog modulation it is necessary to finely adjust the re- 
ception level of a tuner and the configuration of a device 
tends to be complicated. 

[001 4] In this manner, there is a problem in the in-flight 
entertainment system according to the prior artthat data 
cannot be effectively transmitted. 

SUMMARY OF THE INVENTION 

[001 5] A purpose of the present invention is to provide 
a signal distribution system, a transmission device, a re- 
ception device, a signal distribution method, a transmis- 
sion method, a reception method, a medium and an in- 
formation assembly wherein data can be effectively 
transmitted by taking the above described problem of 
the prior art into consideration. 
[0016] The 1 st aspect of the present invention is a sig- 
nal distribution system comprising 

a transmission means of respectively allocating dif- 
ferent frequencies to a plurality of signals and of 
transmitting said signals by utilizing the allocated 
frequencies and 

communication paths for transmitting said plurality 
of signals to be transmitted and 
a plurality of reception means of receiving signals 
to which the corresponding frequencies are allocat- 
ed based on predetermined corresponding relation- 
ships from among said transmitted plurality of sig- 
nals characterized in that 
wherein said corresponding relationships are cor- 
responding relationships between each of said fre- 
quencies and each of said reception means that 
have been predetermined based on substantial dis- 
tances between said transmission means and each 
of said reception means along said communication 
paths. 

[0017] The 2nd aspect of the present invention is a 
signal distribution system according to 1 st aspect, char- 
acterized in that 

said corresponding relationships are relationships 
wherein the smaller the substantial distance of a re- 
ception means is the higher the frequency which 
corresponds to the reception means and 
said plurality of reception means respectively have 
a plurality of terminals and 
said communication paths are coaxial cables. 



[0018] The3rd aspect of the present invention is asig- 
nal distribution system according to 2nd aspect, char- 
acterized in that contents of said signals are determined 
based on requests from said terminals and the deter- 
5 mined signals are transmitted on said communication 
paths by using the frequencies corresponding to the re- 
ception means with the terminals that have sent said re- 
quirements. 

[0019] The 4th aspect of the present invention is asig- 
10 nal distribution system according to 3rd aspect, charac- 
terized in that 

said signals are quadrature amplitude modulation 
signals; 

15 said reception means further have region distribu- 
tion boxes, respectively, which are connected in the 
order from said transmission means; 
said terminals are seat electronics boxes provided 
in airplanes and 

20 said transmission means is a quadrature amplitude 
modulation unit which can frequency multiplex said 
plurality of quadrature amplitude modulation sig- 
nals. 

25 [0020] The5thaspectofthepresentinventionisasig- 
nal distribution system according to 4th aspect, charac- 
terized in that said quadrature amplitude modulation unit 
selects a quadrature modulation system having a multl 
value number for said signal received by a region distrl- 

30 bution box, wherein the smallerthe substantial distance 
between said transmission means and said reception 
means along said communication path is the higher said 
multi value number is, and transmission of said signal 
is carried out by utilizing the selected modulation sys- 

35 tern. 

[0021] The 6th aspect of the present invention is a 
transmission device for respectively allocating different 
frequencies to a plurality of signals and for transmitting 
said plurality of signals to a plurality of reception means 

40 of receiving signals, to which the corresponding fre- 
quencies are allocated based on predetermined corre- 
sponding relationships, via communication paths by uti- 
lizing the allocated frequencies, 

wherein the transmission device is characterized 

45 in that said corresponding relationships are correspond- 
ing relationships between each of said frequencies and 
each of said reception means that have been predeter- 
mined based on substantial distances between said 
transmission device and each of said reception means 

so along said communication paths. 

[0022] The 7th aspect of the present invention is a re- 
ception device for receiving a signal to which the corre- 
sponding frequency is allocated based on a predeter- 
mined corresponding relationship from among a plural- 

55 ity of signals transmitted, via a communication path, 
from a transmission means for respectively allocating 
different frequencies to said plurality of signals and for 
transmitting said signals by utilizing the allocated fre- 
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quencies, 

wherein the reception device is characterized in 
that said corresponding relationship is a corresponding 
relationship between said frequency and said reception 
device that has been predetermined based on the sub- 
stantial distance between said transmission means and 
said reception device along said communication path. 
[0023] The 8th aspect of the present invention is a sig- 
nal distribution system characterized by comprising: 

a transmission means of selecting modulation sys- 
tems based on predetermined criteria for a plurality 
of signals and of transmitting said plurality of signals 
by utilizing the selected modulation systems; 
communication paths for transmitting said plurality 
of signals to be transmitted; and 
a plurality of reception means of receiving the allo- 
cated signals from among said transmitted plurality 
of signals. 

[0024] The 9th aspect of the present inventio n is a sig- 
nal distribution system according to 8th aspect, charac- 
terized in that: 

said signals are quadrature amplitude modulation 
signals; 

said reception means further have a plurality of seat 
electronics boxes provided in airplanes and region 
distribution boxes, respectively, which are connect- 
ed in the order from said transmission means; 
said transmission means is a quadrature amplitude 
modulation unit which can frequency multiplex said 
plurality of quadrature amplitude modulation sig- 
nals and is connected to the region distribution box 
of which the order is the lowest; and 
the selection of modulation systems based on said 
predetermined criteria is to select a quadrature 
modulation system having a multi value number for 
a signal allocated to a reception means, wherein the 
lower the order of the reception means is the higher 
the multi value number is. 

[0025] The 10th aspect of the present invention is a 
signal distribution method comprising the steps of: 

allocating respectively different frequencies to a 
plurality of signals on a transmission side; 
transmitting said plurality of signals to be transmit- 
ted by utilizing the allocated frequencies via com- 
munication paths; and 

receiving signals to which the corresponding fre- 
quencies are allocated based on predetermined 
corresponding relationships from among said trans- 
mitted plurality of signals on a plurality of reception 
sides characterized in that 
wherein said corresponding relationships are cor- 
responding relationships between each of said fre- 
quencies and each of said reception sides that have 



been predetermined based on substantial distanc- 
es between said transmission side and each of said 
reception sides along said communication paths. 

5 [002S] The 11th aspect of the present invention is a 
transmission method for respectively allocating different 
frequencies to a plurality of signals on a transmission 
side and for transmitting said plurality of signals to a plu- 
rality of reception sides of receiving signals, to which the 

10 corresponding frequencies are allocated based on pre- 
determined corresponding relationships, via communi- 
cation paths by utilizing the allocated frequencies, 

wherein the transmission method is characterized 
in that said corresponding relationships are correspond- 

15 ing relationships between each of said frequencies and 
each of said reception sides that have been predeter- 
mined based on substantial distances between said 
transmission side and each of said reception sides 
along said communication paths. 

20 [0027] The 12th aspect of the present invention is a 
reception method for receiving a signal to which the cor- 
responding frequency is allocated based on a predeter- 
mined corresponding relationship from among a plural- 
ity of signals transmitted, via a communication path, 

25 from a transmission side for respectively allocating dif- 
ferent frequencies to said plurality of signals and for 
transmitting said signals by utilizing the allocated fre- 
quencies, 

wherein the reception method is characterized in 
30 that said corresponding relationship is a corresponding 
relationship between said frequency and a reception 
side that has been predetermined based on the sub- 
stantial distance between said transmission side and 
said reception side along said communication path. 
35 [0028] The 13th aspect of the present invention is a 
signal distribution method characterized by comprising 
the steps of: 

selecting modulation systems based on predeter- 
40 mined criteria for a plurality of signals on a trans- 
mission side; 

transmitting said plurality of signals by utilizing the 
selected modulation systems via communication 
paths for transmitting said plurality of signals to be 
45 transmitted; and 

receiving the allocated signals from among said 
transmitted plurality of signals on a plurality of re- 
ception sides. 

so [0029] The 1 4th aspect of the present invention is a 
medium for holding a program or data that allow a com- 
puter to carry out the functions of the entirety of, or part 
of the means of the entirety of, or part of the present 
invention according to any of 1 st to 9th aspects, wherein 

55 the medium is characterized by being able to be proc- 
essed by a computer. 

[0030] The 15th aspect of the present invention is an 
information assembly characterized by being a program 
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or data that allow a computer to carry out the functions 
of the entirety of, or part of the means of the entirety of, 
or part of the present invention according to any of 1st 
to 9th aspects. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0031] 

Fig 1 is a configuration diagram of an in-flight en- 
tertainment system according to the first embodi- 
ment of the present invention; 
Fig 2 is an explanatory diagram of a frequency 
spectrum of signals outputted by QMU 1 0 according 
to the first embodiment of the present invention; 
Fig 3 is an explanatory diagram of a frequency 
spectrum on the coaxial cable 1 C2 which is a signal 
source of the first SEB group according to the first 
embodiment of the present invention; 
Fig 4 is an explanatory diagram of a frequency 
spectrum on the coaxial cable LC2 which is a signal 
source of the Lth SEB group according to the first 
embodiment of the present invention; 
Fig 5 is an explanatory diagram of signals outputted 
by QMU 1 0 according to the second embodiment of 
the present invention; and 
Fig 6 is a configuration diagram of an in-flight en- 
tertainment system according to a prior art. 
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PREFERRED EMBODIMENTS OF THE INVENTION 

15 

[0033] In the following, embodiments of the present 
invention are described in reference to the figures. 

(The First Embodiment) 

20 

[0034] Fig 1 is a configuration diagram of an in-flight 
entertainment system according to one embodiment us- 
ing a signal distribution system according to the present 
invention and, first, the configuration of the in-flight en- 
25 tertainment system according to the first embodiment is 
described in reference to Fig 1 . 
[0035] In Fig 1 a QMU is denoted as 1 0, N modulation 
parts are denoted as 11-1 to 11-N, N frequency conver- 
sion parts are denoted as 12-1 to 12-N, a synthesizing 
30 part is denoted as 1 3 and a controller is denoted as 1 4. 
In addition, a coaxial cable Is denoted as 0C1 , the first 
ADB is denoted as 1 , a branch part is denoted as 1 A, 
an AGC part is denoted as 1 B, coaxial cables are de- 
noted as 1C1 and 1C2, the second ADB is denoted as 
35 2, coaxial cables are denoted as 2C1 and 2C2, the third 
ADB is denoted as 3, coaxial cables are denoted as 3C1 
and 3C2, the Lth ADB is denoted as L, a coaxial cable 
is denoted as LC2, SEBs forming the first SEB group 
are denoted as 1-1, 1-2 to 1-K(1), coaxial cables are 
40 denoted as 1C-2 to 1C-K(1), SEBs forming the second 
SEB group are denoted as 2-1 , 2-2 to 2-K(2), coaxial 
cables are denoted as 2C-2 to 2C-K(2), SEBs forming 
the third SEB group are denoted as 3-1 , 3-2 to 3-K(3), 
coaxial cables are denoted as 3C-2 to 3C-K(3), SEBs 
45 forming the Lth SEB group are denoted as L-1 , L-2 to 
L-K(L) and coaxial cables are denoted as LC-2 to LC-K 
(L). In addition, a branch part is denoted as 1 -1 A, a tuner 
is denoted as MB, a demodulation part is denoted as 
1 -1 C and a controller is denoted as 1 -1 D. 
so [0036] Here, the ADBs from the first ADB 1 to the Lth 
ADB L are the same and the SEBs from SEB1 -1 to SE- 
BL-K(L) are the same. In addition, the figures of the 
modulation part 11-2, and the like, are omitted. 
[0037] Next, the operation of the in-flight entertain- 
55 ment system of the embodiment is described in refer- 
ence to Figs 1 to 4,while describing the operation of the 
in-flight entertainment system of this embodiment, one 
embodiment of a signal distribution method according 
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to the present invention will also be described. Here, Fig 
2 is an explanatory diagram for a frequency spectrum 
of a signal outputted by QMU 1 0, Fig 3 is an explanatory 
diagram of a frequency spectrum on the coaxial cable 
1 C2 which is a signal source of the first SEB group and 
Fig 4 is an explanatory diagram of a frequency spectrum 
on the coaxial cable LC2 which is a signal source of the 
Lth SEB group. 

[0038] First, the operation of QMU 1 0 is described. 
[0039] N pairs of data (a clock is attached to each 
piece of data) generated in a data generation device (not 
shown) formed of digital video audio data compressed 
according to MPEG, WWW data of the Internet, and the 
like, are, respectively, inputted to the modulation parts 
11-1 to 11-N. Here, the bit rate of each piece of data 
(including redundant data such as parity bits) is 41 .34 
Mbps. 

[0040] Here, a signal which has each piece of data is 
changed in the data content based on requirements (in- 
putted to the above described data generation device 
(not shown) by the user) from the SEB which receives 
the signal and is transmitted by using a frequency, as 
described below, corresponding to the ADB which is 
connected to the SEB that has provided the require- 
ments. 

[0041] The modulation part 11-1 to 1 1 -N carry out dig- 
ital modulation and respectively output QAM signals of 
which the intermediate frequency is 36.125 MHz. Here, 
a 64 value QAM modulation is carried out and the oc- 
cupied bandwidth of the outputted QAM signal becomes 
approximately 8 MHz. 

[0042] The QAM signals outputted by the modulation 
parts 11-1 to 11-N are, respectively, inputted to the fre- 
quency conversion parts 12-1 to 12-N and are converted 
to RF frequencies which have secured intervals of 8 
MHz, or more, so as notto overlap. Here, in thefrequen- 
cy range from 100 MHz to 300 MHz, the QAM signals 
of N waves are arranged so as notto overlap. Here, the 
frequency arrangement of the QAM signals is controlled 
by the controller 14 and the frequencies are allocated 
from the first SEB group to the Lth SEB group in the 
order from highest to lowest and such a frequency ar- 
rangement is described in the following. 
[0043] All of the signals outputted by the frequency 
conversion parts 12-1 to 12-N are inputted to the syn- 
thesizing part 13 and the synthesizing part 13 frequency 
multiplexes QAM signals of N waves and outputs them 
onto the coaxial cable 0C1 . Here, the frequency spec- 
trum of the signal outputted by the QMU 1 0 (synthesiz- 
ing part 13 in further detail) is shown in Fig 2 and the 
number of QAM signals is the N of N waves. In addition, 
the frequency arrangements of the QAM signals are f 1 , 
f2 to fN of which the intensities are all P1 . 
[0044] Next, the operation of the first ADB 1 is de- 
scribed. 

[0045] The signal of the coaxial cable 0C1 is inputted 
to the first ADB 1 . Here, the first ADB 1 has a branch 
part 1 A and an AGC part 1 B. 



[0046] The branch part 1 A taps a signal of the coaxial 
cable 0C1 and outputs a signal to the second ADB 2 in 
the next stage via the coaxial cable 1C1 and, at the 
same time, outputs the same signal to the AGC part 1 B. 

5 [0047] Then the AGC part 1 B automatically adjusts 
the signal inputted from the branch part 1 A at a constant 
level and outputs this signal to the coaxial cable 1C2. 
[0048] Next, the operations of SEBs 1 -1 , 1 -2 to 1 -K(1 ) 
forming the first SEB group connected to the first ADB 

10 1 are described. 

[0049] First, a signal is inputted from the first ADB 1 
totheSEBM via the coaxial cable 1C2. Here.theSEB 
1-1 has the branch part 1-1 A, the tuner MB, the de- 
modulation part 1 -1 C and a controller 1 -1 D. 

15 [0050] The branch part 1 -1 A taps a signal of the co- 
axial cable 1C2 and outputs a signal to the SEB 1-2 in 
the next stage via the coaxial cable 1 C-2 and also out- 
puts the same signal to the tuner 1 -1 B. 
[0051] The tuner 1 -1 B selects one of the QAM signals 

20 of N waves and converts the RF frequency of the select- 
ed QAM signal into the intermediate frequency 36.125 
MHz. The output signal of the tuner 1-1 B is inputted to 
the demodulation part 1-1C and the demodulation part 
1-1C reproduces data from the inputted QAM signal. 

25 Here, the controller 1-1D controls the frequency re- 
ceived by the tuner 1-1B and the demodulation part 
1-1C. 

[0052] In the same manner as in the following, one 
wave is selected from the QAM signals of N waves, re- 
30 spectively, in the SEB 1-2 to the SEB 1-K(1) and data 
can be respectively reproduced. The operations of the 
SEBs 2-1 , 2-2 2-K(2) forming the second SEB group 
which is connected to the second ADB 2 and the oper- 
ations of the SEBs L-1 , L-2 L-K(L) forming the Lth 

35 SEB group which is connected to the Lth ADB L are, of 
course, the same operations of the SEBs 1-1, 1-2, 
1-K(1) forming the first SEB group and, therefore, de- 
tailed descriptions are omitted. 
[0053] Here, Fig3showsafrequencyspectrumonthe 
40 coaxial cable 1C2 which is a signal source of the first 
SEB group and the level of the QAM signals of high fre- 
quency is lowered in comparison with a frequency spec- 
trum (see Fig 2) of the QMU 10 due to the frequency 
characteristics of the coaxial cable 0C1 . In addition, Fig 
45 4 shows a frequency spectrum on the coaxial cable LC2 
which is a signal source of the Lth SEB group and the 
level of the QAM signals of high frequency is further re- 
duced due to the frequency characteristics of the total 
of the coaxial cables 0C1, 1C1 to (L - 1)C1. 
so [0054] Then, as described above, by allocating the 
frequencies of the received QAM signals to the SEB 
groups from the first to the Lth in the order of from high- 
est to lowest, higher frequencies are made to corre- 
spond to an ADB with shorter substantial distances from 
55 the QMU 10 so that negative effects due to the reduction 
of the signal level in the high frequencies, which occur 
in the case that the entire length of the cable leading to 
the ADB is long, are reduced. 



11 



EP 1 185 019 A2 



12 



[0055] That is to say, the QAM signals of I waves (I is 
an integer) counting from the QAM signal of the highest 
frequency fN (see Fig 3) to the lower frequency side are 
allocated to the first SEB group. Here, such an I is set 
so as to be the total bit rate of the first SEB group, or 
more. Here, there are 32 SEB s in the first SEB group 
and the bit rate of each SEB is 1 .5 Mbps (redundant bits 
such as parity bits are not included) and the total bit rate 
becomes 32 x 1 .5 = 48 Mbps and, therefore, I = 2 (ac- 
cordingly, the bit rate of the QAM signal is 41 .34 Mbps 
X 2 = 82.68 Mbps) works. 

[0056] In addition, the Lth SEB group is allocated so 
as to receive QAM signals (that is to say, QAM signals 
of the frequencies f1 andf2) of two waves counting from 
the QAM signal of the lowest frequency f1 (see Fig 4) to 
the higher frequency side. 

[0057] At present, since the maximum number of 
seats of an airplane is approximately 600, the bit rate to 
each seat assumed to be 1 .5 Mbps, the bit rate for the 
entirety of the seats becomes 600 X 1 .5 Mbps = 900 
Mbps and 22, or more, becomes necessary as the total 
number (that is to say N) of QAM signals (because 900 
Mbps/41 .34 Mbps = 21 .7). 

[0058] In this manner, when QAM signals of lower fre- 
quency are sequentially received from the SEB groups 
connected to the ADB located further away from the 
QMU 1 0, it becomes possible to reduce the influence of 
the lowering of the signal level at a high frequency oc- 
curring in the case that the entire cable length to the 
ADB is long. 

[0059] In addition, by sequentially allocating the fre- 
quencies of the received QAM signals, starting from the 
highest, to the SEB groups starting from the SEB group 
connected to the AGC output system of the first ADB to 
the SEB group connected to the AGC output system of 
the Lth ADB, it becomes possible to reduce the influence 
of the tilt (that is to say, the phenomenon wherein the 
signal level is lowered at a high frequency) of the fre- 
quency characteristics occurring in the cable connected 
to the ADB. 

(The Second Embodiment) 

[0060] Next, in reference to Fig 5, the configuration 
and the operation of an in-flight entertainment system 
of the second embodiment, which is one using a signal 
distribution system of the present invention, are de- 
scribed. Here, Fig 5 is a explanatory view of a signal 
outputted by the QMU 1 0 of the second embodiment. 
[0061] Though the in-flight entertainment system ac- 
cording to the second embodiment has a configuration 
similar to the in-flight entertainment system according 
to the above described first embodiment, it is different 
from the in-flight entertainment system of the first em- 
bodiment in the point that some of the QAM signals of 
N waves have large multi-value numbers of a quadra- 
ture amplitude modulation system. Then, in the follow- 
ing, a method of setting multi-value numbers of the 



quadrature amplitude modulation system outputted by 
the QMU 10 (see Fig 1) of the second embodiment is 
described in detail. Here, the QAM signals of the second 
embodiment are N waves of which the frequency ar- 
5 rangement is similarto the frequency arrangement (see 
Fig 2) of the QAM signals in the first embodiment as 
shown in Fig 5. 

[0062] First, the multi-value number of the quadrature 
amplitude modulation system received by the first SEB 

io group which is connected to the first ADB closest to the 
QMU 10 is selected to be increased. That is to say, since 
the first SEB group receives two 64 QAM signals of the 
frequencies fN and f (N - 1) in the second embodiment, 
the controller 14 changes multi-value numbers of the 

15 modulation parts 1 1 - N and 1 1 - (N - 1 ) from 64 values 
to 256 values. Here, as described above, since the bit 
rate at the time of 64 QAM modulation of the data input- 
ted to the modulation parts is 41 .34 Mbps, the bit rate 
at the time of 256 QAM modulation increases to 41 .34 

20 x 8/6 = 55.12 Mbps (amount of information transmitted 
per one symbol is 6 bits at the time of 64 QAM modula- 
tion and 8 bits at the time of 256 QAM modulation). 
[0063] The controller (not shown) inside of the SEB 

I- K(1) sets the SEB 1-K(1) (see Fig 1) at the last edge 
25 within the first SEB group so that it can receive a 256 

QAM signal and monitors the degree of data error. 
[0064] The controller inside of the SEB 1-K(1) makes 
the determination to operate the modulation parts 11-N 
(see Fig 1) and 11-(N-1) (not shown) according to the 

30 256 QAM modulation when it recognizes the degree of 
data error is small (here error ratio is 1 .0" 8 , or less) and, 
at the same time, sets all of the SEBs that form the first 
SEB group connected to the first AD B (see Fig 1 ) so that 
they can receive 256 QAM signals. 

35 [0065] Next, multi-value number of the quadrature 
amplitude modulation system received by the second 
SEB group that is connected to the second ADB (see 
Fig 1) second closest from the QMU 10 is selected to 
be increased. That is to say, since the second SEB 

40 group receives two 64 QAM signals of the frequencies 
f (N - 2) and f(N - 3), the controller 1 4 changes the multi- 
value numbers of the modulation parts 11-(N-2) and 

II- (N-3) (not shown) from 64 values to 256 values. 
[0066] The controller (not shown) inside of the SEB 

45 1-K(2) sets the SEB 2-K(2) at the last edge within the 
second SEB group so that it can receive a 256 QAM 
signal and monitors the degree of data error. 
[0067] The controller inside of the SEB 2-K(2) oper- 
ates the modulation parts 11-(N-2) and 11-(N-3) again 

so according to the 64 QAM modulation when it recognizes 
the degree of data error is large (here error ratio is 1 .0" 8 , 
or more) and, at the same time, resets the SEB 2-K(2) 
at the last end connected to the second ADB so that it 
can receive a 64 QAM signal. 

55 [0068] Inthismanner.concerningthetwowaveswith- 
in the QAM signals of N waves, the 256 QAM modulation 
where the multi-value numbers of the quadrature ampli- 
tude modulation system are made to be large is adopted 
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(as shown in Fig 5 the QAM signals of the frequencies 
fN and f (N - 1) within the QAM signals of N waves are 
256 QAM modulation waves and the others are 64 QAM 
modulation waves). 

[0069] In this manner, by greatly changing the multi- 
value numbers of the quadrature amplitude modulation 
system, a large amount of data can be simultaneously 
transmitted more effectively in the case that a digital 
modulation is adopted for the cable transmission in an 
airplane. 

[0070] Here, though in the second embodiemnt the 
digital modulation system is made to utilize quadrature 
amplitude modulation, it may utilize other digital modu- 
lations such as multi-value phase modulation or multi- 
value vestigial side band modulation. In addition, though 
the multi-value numbers of the quadrature amplitude 
modulation are made to be 64 values or256 values, they 
are not particularly limited to these values. In addition, 
though the bit rate of the data inputted from the first to 
the Nth modulation parts is made to be 41 .34 Mbps, it 
is not particularly limited to this value. 
[0071] In addition, though in the above embodiments 
the intermediate frequency of the QAM signal outputted 
from the modulation parts from the first to the Nth is 
made to be 36.125 MHz, it is not particularly limited to 
this value. In addition, though the middle frequency of 
the QAM signals outputted by the tuner is 36.125 MHz, 
it is not particularly limited to this value. In addition, 
though the bit rate to each seat is made to be 1 .5 Mbps, 
it Is not particularly limited to this value. 
[0072] In addition, though in the above embodiments 
the standard for making the multi-value numbers of the 
quadrature amplitude modulation large is made to be 
1 .0" 8 , or less, in the error ratio, it is not particularly limited 
to this condition. 

[0073] As is clear from the above description, for ex- 
ample, the signal distribution system according to the 
present invention is characterized by comprising a 
quadrature amplitude modulation unit (QMU) for gener- 
ating QAM signals of N waves (N is an integer), respec- 
tively from N pairs of data and clock and frequency mul- 
tiplexes these signals, an ADBfor receiving signals out- 
putted by said QMU, which in one case outputs after 
tapping and in the other case outputs afterthe automatic 
gain control (AGC), an SEB for receiving the AGCoutput 
of said first ADB which in one case outputs aftertapping 
and in the other case selects a band with a tuner and 
demodulates the data, a second SEB for receiving the 
tap output of said first SEB, a third SEB for receiving the 
tap output of said second SEB, a group consisting of the 
total of K(1) SEBs connected to the AGC output system 
of said first ADB, a second ADB for receiving the tap 
output of said first ADB, a group consisting of the total 
of K(2) SEBs connected to the AGC output system of 
said second ADB, a third ADBfor receiving the tap out- 
put of said second ADB, a group consisting of the total 
of K(3) SEBs connected to the AGC output system of 
said third ADB, wherein L (L is an integer) ADBs are 



connected to the tap system of said first ADB and the 
total of K = K(1 ) + K(2) + K(3) + ... + K(L) SEBs are con- 
nected to the AGC output system of each ADB and the 
SEB groups starting from the SEB group connected to 
5 the AGC output system of said first ADB to the SEB 
group connected to the AGC output group of said Lth 
ADB are allocated to the received QAM signals in the 
order starting from the highest frequency of received 
QAM signal. 

10 [0074] Here, though the signal of the present inven- 
tion is a quadrature amplitude modulation signal accord- 
ing to a digital modulation system in the above embod- 
iments, the signal is not limited to this and, for example, 
(1 ) may be a signal according to a digital modulation sys- 
15 tern such as multi-value phase modulation, multi-value 
vestigial side band modulation or (2) may be a signal 
according to an analog modulation system. Here, in the 
case that according to an analog modulation system, or 
the like, the amount of information cannot be reduced 
20 by compression and, therefore, sufficient information 
transmission paths must be secured by utilizing a plu- 
rality of coaxial cables as a communication path of the 
present invention in the case that the amount of infor- 
mation to be transmitted becomes large. 
23 [0075] In addition, the signal of the present invention 
changes the contents thereof based on a request from 
the terminal of the present invention which receives this 
signal in the above embodiments and is transmitted onto 
a communication path by using thefrequency which cor- 
30 responds to the reception means that has the terminal 
which has made the request. However, the signal of the 
present invention is not limited to this but, rather, may 
be a signal for broadcasting content which, for example, 
has been determined uniformly in advance according to 
35 a set schedule. 

[0076] In addition, though in the above embodiments, 
the corresponding relationships between each of the 
frequencies and each of the reception means in the 
present invention are relationships where the higher the 
40 frequency is, the smaller is the substantial distance from 
the transmission means to the reception means which 
corresponds to the frequency, the relationships are not 
limited to this but, rather, may be corresponding rela- 
tionships between each of the frequencies and each of 
45 the reception means that have been determined in ad- 
vance based on the substantial distances between the 
transmission means and each of the reception means 
along the communication path. 
[0077] In addition, though the terminals of the present 
so invention are seat electronic boxes contained in the re- 
ception means of the present invention in the above em- 
bodiments, they are not limited to this but, rather, may 
be, for example, audio/video reception devices provided 
for predetermined compartments. 
55 [0078] In addition, though the reception means of the 
present invention have, respectively, region distribution 
boxes so as to be connected in order from the transmis- 
sion means in the above embodiments, they are not lim- 
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ited to this but, rather, may be means of receiving signals 
to which the corresponding frequencies are allocated 
from among a plurality of signals transmitted through the 
communication path of the present invention based on 
a predetermined corresponding relationship. 
[0079] In addition, though the communication path of 
the present invention is a coaxial cable in the above em- 
bodiments, it is not limited to this but, rather, may be, for 
example, an optical fiber, a hybrid transmission path 
wherein a coaxial cable and an optical fiber are mixed, 
or the like. Here, in the casethatthe signal of the present 
invention is a wireless signal utilizing a wireless radio 
wave, the communication path of the present invention 
is a medium such as air. 

[0080] In addition, the transmission means of the 
present invention is a quadrature amplitude modulation 
unit which can frequency multiplex a plurality of quad- 
rature amplitude modulation signals in the above em- 
bodiments, it is not limited to this but, rather, may be a 
means of allocating different frequencies to a plurality 
of signals, respectively, and for transmitting signals by 
utilizing the allocated frequencies. 
[0081] In addition, the selection of a modulation sys- 
tem in the present invention is the selection of a quad- 
rature modulation system for a signal received by a re- 
gion distribution box wherein the higher the multi-value 
number held by the quadrature modulation system is, 
the smaller the substantial distance of the communica- 
tion path between the transmission means and each of 
the reception means of the region distribution box is. 
However, the selection of a modulation system in the 
present invention is not limited to this but, rather, may 
be a selection of a modulation system for a plurality of 
signals based on a predetermined standard. Here, the 
signal distribution system of the present invention addi- 
tionally carries out the selection of a modulation system 
by taking the corresponding relationships between the 
frequencies and the reception means into consideration 
in the above embodiments. However, the signal distri- 
bution system of the present invention is not limited to 
this but, rather, may carry out only the selection of a 
modulation system without taking the relationships be- 
tween the frequencies and the reception means into 
consideration. Even so, a large amount of data can, for 
example, be simultaneously transmitted in an efficient 
manner. 

[0082] In addition, though the signal distribution sys- 
tem of the present invention is described in the above 
embodiments, an example of the transmission device of 
the present invention is described in a simple manner. 
For example, such a transmission device comprises a 
modulation part for digital modulation of the inputted N 
pieces of data, respectively, into QAM signals of N 
waves, a frequency conversion part for converting the 
QAM signals of N waves into RF frequencies of which 
the intervals are secured, a controller for controlling the 
frequency arrangement of the QAM signals of N waves, 
and a synthesizing part for frequency multiplexing the 



QAM signals of N waves, and hence has a configuration 
similar to the QMU 10 in the above described embodi- 
ments. That is to say, the transmission device of the 
present invention allocates different frequencies to a 
5 plurality of signals, respectively, and utilizes the allocat- 
ed frequencies and, thereby, transmits a plurality of sig- 
nals to a plurality of reception means which receive the 
signals to which the corresponding frequencies are al- 
located based on a predetermined corresponding rela- 
io tionship via a communication path and this transmission 
device is characterized in that the corresponding rela- 
tionship is a corresponding relationship between each 
of the frequencies and each of the reception means that 
is predetermined based on the substantial distances of 
« the communication path between the transmission de- 
vice and each of the reception means. 
[0083] In addition, though the signal distribution sys- 
tem of the present invention is described in the above 
embodiments, an example of a reception device of the 
20 present invention is described in a simple manner. For 
example, such a reception device comprises a branch 
part which can tap a signal of a coaxial cable and can 
output a signal in the next stage, an AGC part for auto- 
matically adjusting the signal inputted from the branch 
25 part at a constant level and for outputting the signal, and 
an SEB group formed of a plurality of SEBs into which 
a signal is inputted from the AGC part, and hence has 
a configuration similar to a means including, for exam- 
ple, the first ADB 1 and the first SEB group in the above 
30 embodiments. That is to say, the reception device of the 
present invention receives a signal to which the corre- 
sponding frequency is allocated based on a predeter- 
mined corresponding relationship from among a plural- 
ity of signals transmitted, via a communication path, 
35 from a transmission means for respectively allocating 
different frequencies to said plurality of signals and for 
transmitting said signals by utilizing the allocated fre- 
quencies, and the reception device is characterized in 
that the corresponding relationship is a corresponding 
40 relationship between each frequency and the reception 
device that is predetermined based on the substantial 
distance of the communication path between the trans- 
mission means and the reception device. 
[0084] In addition, the present invention is a medium 
45 which holds a program and/or data for allowing a com- 
puter to carry out the entirety, or a part of, the function 
of the entirety, or a part of, the means of the above de- 
scribed invention and a medium where in said program 
and/or data, which are readable by a computer and 
so which have already been read by a computer, carry out 
said function in cooperation with said computer. 
[0085] In addition, the present invention is a medium 
which holds a program and/or data for allowing a com- 
puter to carry out the entirety, or a part of, the operation 
55 of the entirety, or a part of, the steps of the above de- 
scribed invention and a medium wherein said program 
and/or data, which are readable by a computer and 
which have already been read by a computer, carry out 
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said function in cooperation with said computer. 
[0086] In addition, the present invention is an informa- 
tion assembly which holds a program and/or data for al- 
lowing a computer to carry out the entirety, or a part of, 
the function of the entirety, or a part of, the means of the 
above described invention and an information assembly 
wherein said program and/or data, which are readable 
by a computer and which have already been read by a 
computer, carry out said function in cooperation with 
said computer. 

[0087] in addition, the present invention is an informa- 
tion assembly which holds a program and/or data for al- 
lowing a computer to carry out the entirety, or a part of, 
the operation of the entirety, or a part of, the steps of the 
above described invention and information assembly 
wherein said program and/or data, which are readable 
by a computer and which have already been read by a 
computer, carry out said function in cooperation with 
said computer. 

[0088] Data include data structure, data format and 
types of data. A medium includes a recording medium 
such as a ROM, a transmission medium such as the In- 
ternet and a transmission medium such as light, radio 
waves and sound waves. A medium for holding a pro- 
gram and/or data includes, for example, a recording me- 
dium on which a program and/or data are recorded or a 
transmission medium for transmitting a program and/or 
data. Allowing a computer to execute includes the case 
wherein a program and/or data are readable by a com- 
puter in the case of, for example, a recording medium 
such as a ROM and the case wherein a program and/ 
or data, which are transmission objects, are handleable 
by a computer as a result of transmission. An informa- 
tion assembly includes, for example, software such as 
a program and/or data. 

[0089] Here, as described above, the configuration of 
the present invention may be implemented in a software 
manner or may be implemented in a hardware manner. 
[0090] As is clear from the above description, the 
present invention comprises a QMU for generating QAM 
signals of N waves respectively, from N pairs of data and 
clock and frequency multiplexes these signals, an ADB 
for receiving signals outputted by said QMU, which in 
one case outputs after tapping and in the other case out- 
puts aftertheAGC, an SEBfor receiving the AGCoutput 
of said first ADB which in one case outputs aftertapping 
and in the other case selects a band with a tuner and 
demodulates the data, a second SEB for receiving the 
tap output of said first SEB, a third SEB for receiving the 
tap output of said second SEB, a group consisting of the 
total of K(1) SEBs connected to the AGC output system 
of said first ADB, a second ADB for receiving the tap 
output of said first ADB, a group consisting of the total 
of K(2) SEBs connected to the AGC output system of 
said second ADB, a third ADB for receiving the tap out- 
put of said second ADB, a group consisting of the total 
of K(3) SEBs connected to the AGC output system of 
said third ADB, wherein L (L is an integer) ADBs are 



connected to the tap system of said first ADB and the 
total of K = K(1 ) + K(2) + K(3) + ... + K(L) SEBs are con- 
nected to the AGC output system of each ADB and the 
SEB groups starting from the SEB group connected to 
5 the AGC output system of said first ADB to the SEB 
group connected to the AGC output group of said Lth 
ADB are allocated to the received QAM signals in the 
order starting from the highest frequency received QAM 
signal and, thereby, it can be made resistant to the in- 
fo fluence of the tilt in the frequency characteristics gener- 
ated in the cable that connects the ADBs. 
[0091] The entire disclosure of the above document 
is incorporated herein by reference in its entirety. 
[0092] As is clear from the above description, the 
15 present invention has the advantage that a signal distri- 
bution system, a transmission device, a reception de- 
vice, a medium and an information assembly that can 
effectively transmit data can be provided. 



Claims 

1 . A signal distribution system comprising 

25 a transmission means of respectively allocating 

differentfrequencies to aplurality of signals and 
of transmitting said signals by utilizing the allo- 
cated frequencies and 

communication paths for transmitting said plu- 
30 rality of signals to be transmitted and 

a plurality of reception means of receiving sig- 
nals to which the corresponding frequencies 
are allocated based on predetermined corre- 
sponding relationships from among said trans- 
35 mitted plurality of signals characterized in that 

wherein said corresponding relationships are 
corresponding relationships between each of said 
frequencies and each of said reception means that 
40 have been predetermined based on substantial dis- 
tances between said transmission means and each 
of said reception means along said communication 
paths. 

45 2. A signal distribution system according to Claim 1 , 
characterized in that 

said corresponding relationships are relation- 
ships wherein the smaller the substantial dis- 
50 tance of a reception means is the higherthefre- 

quency which corresponds to the reception 
means and 

said plurality of reception means respectively 
have a plurality of terminals and 
55 said communication paths are coaxial cables. 

3. A signal distribution system according to Claim 2, 
characterized in that contents of said signals are 
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determined based on requests from said terminals 
and the determined signals are transmitted on said 
communication paths by using the frequencies cor- 
responding to the reception means with the termi- 
nals that have sent said requirements. s 

A signal distribution system according to Claim 3, - 
characterized in that 

said signals are quadrature amplitude modula- 10 
tion signals; 

said reception means further have region dis- 
tribution boxes, respectively, which are con- 
nected in the order from said transmission 
means; 15 
said terminals are seat electronics boxes pro- 
vided in airplanes and 

said transmission means is a quadrature am- 
plitude modulation unit which can frequency 
multiplex said plurality of quadrature amplitude 20 
modulation signals. 

A signal distribution system according to Claim 4, 
characterized in that said quadrature amplitude 
modulation unit selects a quadrature modulation 25 
system having a multi value number for said signal 
received by a region distribution box, wherein the 
smaller the substantial distance between said 
transmission means and said reception means 
along said communication path is the higher said 30 
multi value number is, and transmission of said sig- 
nal is carried out by utilizing the selected modulation 
system. 

A transmission device for respectively allocating dif- 35 
ferent frequencies to a plurality of signals and for 
transmitting said plurality of signals to a plurality of 
reception means of receiving signals, to which the 
corresponding frequencies are allocated based on 
predetermined corresponding relationships, via 40 
communication paths by utilizing the allocated fre- 
quencies, 

wherein the transmission device is charac- 
terized in that said corresponding relationships are 
corresponding relationships between each of said 45 
frequencies and each of said reception means that 
have been predetermined based on substantial dis- 
tances between said transmission device and each 
of said reception means along said communication 
paths. 50 

A reception device for receiving a signal to which 
the corresponding frequency is allocated based on 
a predetermined corresponding relationship from 
among a plurality of signals transmitted, via a com- 55 
munication path, from a transmission means for re- 
spectively allocating different frequencies to said 
plurality of signals and for transmitting said signals 



by utilizing the allocated frequencies, 

wherein the reception device is character- 
ized in that said corresponding relationship is a 
corresponding relationship between said frequency 
and said reception device that has been predeter- 
mined based on the substantial distance between 
said transmission means and said reception device 
along said communication path. 

8. A signal distribution system characterized by com- 
prising: 

a transmission means of selecting modulation 
systems based on predetermined criteria for a 
plurality of signals and of transmitting said plu- 
rality of signals by utilizing the selected modu- 
lation systems; 

communication paths for transmitting said plu- 
rality of signals to be transmitted; and 
a plurality of reception means of receiving the 
allocated signals from among said transmitted 
plurality of signals. 

9. A signal distribution system according to Claim 8, 
characterized in that: 

said signals are quadrature amplitude modula- 
tion signals; 

said reception means further have a plurality of 
seat electronics boxes provided in airplanes 
and region distribution boxes, respectively, 
which are connected in the order from said 
transmission means; 

said transmission means is a quadrature am- 
plitude modulation unit which can frequency 
multiplex said plurality of quadrature amplitude 
modulation signals and is connected to the re- 
gion distribution box of which the order is the 
lowest; and 

the selection of modulation systems based on 
said predetermined criteria is to select a quad- 
rature modulation system having a multi value 
number for a signal allocated to a reception 
means, wherein the lower the order of the re- 
ception means is the higher the multi value 
number is. 

10. A signal distribution method comprising the steps 
of: 

allocating respectively different frequencies to 
a plurality of signals on a transmission side; 
transmitting said plurality of signals to be trans- 
mitted by utilizing the allocated frequencies via 
communication paths; and 
receiving signals to which the corresponding 
frequencies are allocated based on predeter- 
mined corresponding relationships from among 
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said transmitted plurality of signals on a plural- 
ity of reception sides characterized in that 

wherein said corresponding relationships are 
corresponding relationships between each of said 5 
frequencies and each of said reception sides that 
have been predetermined based on substantial dis- 
tances between said transmission side and each of 
said reception sides along said communication 
paths. io 

11. A transmission method for respectively allocating 
different frequencies to a plurality of signals on a 
transmission side and for transmitting said plurality 

of signals to a plurality of reception sides of receiv- « 
ing signals, to which the corresponding frequencies 
are allocated based on predetermined correspond- 
ing relationships, via communication paths by utiliz- 
ing the allocated frequencies, 

wherein the transmission method is charac- 20 
terized in that said corresponding relationships are 
corresponding relationships between each of said 
frequencies and each of said reception sides that 
have been predetermined based on substantial dis- 
tances between said transmission side and each of 25 
said reception sides along said communication 
paths. 

12. A reception method for receiving a signal to which 

the corresponding frequency is allocated based on 30 
a predetermined corresponding relationship from 
among a plurality of signals transmitted, via a com- 
munication path, from a transmission side for re- 
spectively allocating different frequencies to said 
plurality of signals and for transmitting said signals 35 
by utilizing the allocated frequencies, 

wherein the reception method is character- 
ized in that said corresponding relationship is a 
corresponding relationship between said frequency 
and a reception side that has been predetermined 40 
based on the substantial distance between said 
transmission side and said reception side along 
said communication path. 

13. A signal distribution method characterized by com- 45 
prising the steps of: 

selecting modulation systems based on prede- 
termined criteria for a plurality of signals on a 
transmission side; 50 
transmitting said plurality of signals by utilizing 
the selected modulation systems via communi- 
cation paths fortransmitting said plurality of sig- 
nals to be transmitted; and 
receiving the allocated signals from among said 55 
transmitted plurality of signals on a plurality of 
reception sides. 



19 A2 22 

14. A medium for holding a program or data that allow 
a computer to carry out the functions of the entirely 
of, or part of the means of the entirety of, or part of 
the present invention according to any of Claims 1 
to 9, wherein the medium is characterized by being 
able to be processed by a computer. 

15. An information assembly characterized by being a 
program or data that allow a computer to carry out 
the functions of the entirety of, or part of the means 
of the entirety of, or part of the present invention 
according to any of Claims 1 to 9. 
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